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junction of the two liquids. Ring tests may be performed in the
conventional serological test tubes or in capillary tubes, the latter
having some advantages in conserving reagents and equipment.
It is common practice to dilute the antigen and to use undiluted
antiserum in precipitation tests. However, in certain applications
such as toxin-antitoxin precipitation, both antigen and antibody are
diluted and each dilution of antigen is tried with each different di-
lution of antibody. In this manner the optimum dilution of each
may be determined. The greatest amount of precipitate does not
necessarily occur in those tubes containing the most concentrated
reagents. Ratios of antigen to antibody which favor 1 to 1 combina-
nations may result in soluble complexes which are invisible in con-
trast to the larger visible aggregates which are due to lattice for-
mation (Fig. 10.1).
Precipitation tests conducted in gels, usually agar, have been
used extensively since 1946. Two techniques, the Oudin and Ouch-
terlony, are in use though the principle was not originally described
by either of these investigators. In the Oudin precipitation tech-
nique the antiserum is mixed with melted agar, pipetted into a test
tube and allowed to harden. A solution of the antigen is placed
above the serum agar column and the tubes are allowed to stand
for several days either in the incubator or at room temperature.
As the antigen diffuses into the serum agar, zones or lines of pre-
cipitate will form. If the antigen is a pure substance, only one line
will form. If the antigen solution is composed of more than one
antigenic component, a line of precipitate corresponding to each
different substance will form because of the differences in their
rates of diffusion.
A similar technique has been described by Ouchterlony in
which the tests are conducted in Petri dishes instead of test tubes.
Melted agar is poured into Petri dishes and allowed to harden.
Wells are punched in the agar with a cork borer or some other
device or troughs cut out of the layer of agaiwith a knife. The
antigen and antiserum are placed in separate wells or troughs
and allowed to migrate into the agar between them. Lines of pre-
cipitate will form in the agar and the number of lines will cor-
respond to the number of different antigen-antibody systems pres-
ent (Fig. 10.4).
Uses Made of the Precipitation Phenomenon. Several practical
applications have been made of precipitation in the differentiation
of proteins. These are: (1) the recognition of blood stains and
stains of other body fluids such as semen, and the differentiation of
meats from different species of animals, such as horse from beef
and venison from calf; (2) the classification of bacterial strains as is
done with the streptococci; (3) the diagnosis of bacterial infections